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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to low calorie foods excellent in flavor and 

mouthfeel. 

[0002] 

[Description of the Prior Art]Although oil and fat are an indispensable nutrient like protein or 
carbohydrate, the ratio of the calorie of the fats-and-oils origin occupied to the total ingested 
calories with change of eating habits increases, and they have induced obesity as a result in 
recent years. Obesity is related to various diseases, for example, causes diabetes mellitus, 
hyperlipidemia, cardiovascular disturbance, respiratory disorder, a fatty liver, cholelithiasis, 
gout, ovarian dysfunction, etc., and is said to increase the risk of cancer. For this reason, in 
Japan, as for the rate of the calorie of the fats-and-oils origin occupied from general adult's 
foodstuffs to the total ingested calories, 25% is guided as a maximum. However, the calorie 
ratio of fats-and-oils origin has still exceeded 25% so that the result of a national nutrition 
survey may also show. In such a situation, reduction of the fats and oils in foodstuffs is 
needed. 

[0003] However, if confectionary is made without a texture, a taste, aroma, etc. falling if a fats- 
and-oils content is decreased, and using fats and oils, problems, like flavor is inferior with bad 
hard umbrella **** which adheres to a gear tooth easily and mouth-melt will arise. Thus, as that 
with which the fault at the time of reducing one's weight or it did not use fats and oils is 
compensated, For example, fats-and-oils alternate material, such as a thing of protein 
systems, such as sugar, such as malto dextrin and modified starch, SHIMPURESU, and a 
whey protein concentrate, a fat imitation by which chemosynthesis was carried out, and 
gelatinous material of a natural polysaccharide, is already developed. 

[0004] Malto dextrin which is one of the fats-and-oils alternate material of these contains micro 



crystallite of several microns or less, In order to form the meeting network structure (micell) 
which consists of an about several microns particle from the same submicron as this micro 
crystallite is destroyed in aqueous suspension and under shearing stress in a food 
manufacturing process and oil and fat form, When the obtained foodstuffs are included in the 
mouth, it is thought that a fats-and-oils-like texture is presented. However, malto dextrin has 
low viscosity, in order to adjust viscosity, it must be used so much, but if it is used so much, the 
flavor and mouthfeel of foodstuffs will be impaired. Under existence of water, the micro 
crystallite of malto dextrin lacks in temperature stability, and dissolves in abbreviated 
completeness in near 100 **. Therefore, the fats-and-oils-like micell formed by the 
manufacturing process causes cohesive failure easily, and tends to disappear the 
characteristic as fats-and-oils alternate material. 

[0005] If modified starch is used as fats-and-oils alternate material, a pultaceous texture 
peculiar to starch remains for a product. The thing of a protein system was weak with heat, the 
gelatinous material of the natural polysaccharide had the complicated process in needing 
special polysaccharide or restricting the use, the safety was not yet confirmed but the chemical 
composition had the problem that use could not be presented. 
[0006] 

[Problem(s) to be Solved by the lnvention]This invention persons repeated research 
wholeheartedly, in order to solve these problems in the low calorie foods which blended fats- 
and-oils alternate material. As a result, by transposing some or all of fats and oils to moist- 
heat-treatment starch, it finds out that low calorie foods are obtained, without impairing the 
quality of taste, flavor, mouthfeel, etc., and came to complete this invention. 
[0007] 

[Means for Solving the Problem]Low calorie foods which moist-heat-treatment starch is used 
for this invention as fats-and-oils alternate material, and are characterized by things are 
provided. 

[0008]By using moist-heat-treatment starch which has firm micro crystallite of several microns 
or less according to this invention, Fats-and-oils-like micell which has such strong cohesive 
force that it does not become conventional fats-and-oils alternate material and comparison is 
formed, this shows stable fats-and-oils-like performance and low calorie foods excellent in 
flavor and mouthfeel are obtained. 

[0009]With moist-heat-treatment starch used for this invention, starchy materials are 
processed at an elevated temperature under existence of moisture, For example, L.SAIR will 
be serial chemistry (44 volumes) in 1967. The January item, a method indicated to 8-26 pages, 
decompression / application-of-pressure heating method indicated by JP,4-130102,A, R. 
Although obtained by a method of processing starch of 20% of moisture content indicated to 
Stute, starch, 44 volumes (6), and 205-214 (1992) above 100 ** among a revolving autoclave 



for several hours etc., it is not limited to these methods in particular. 
[0010]With starchy materials here, starch, such as farina, such as wheat flour and corn flour, 
amylum tritici, cornstarch, waxy cornstarch, high amylose cornstarch, potato starch, and a 
tapioca starch. These are made into a raw material and one sort or two sorts or more of 
mixtures chosen from the modified starch which performed processing which can be added for 
foodstuffs are used. What added and processed a surface-active agent, salts, sugars, organic 
acid, protein, a fat, etc. which can be added for foodstuffs may be used. A firm crystal is 
formed in a starch raw material by this processing, and a fall of the highest viscosity of the 
amylomaize gram is accepted by it. 

[001 1]as change of the physical characteristic of starch generally according to moist heat 
treatment - change of an X diffraction figure, change of a starch granule child's swelling 
nature, and gelatinization - a rise of starting temperature, increase of amylase slaking 
property, an endothermic start by a differential scanning calorimeter, the highest, a rise of 
finish temperature, reduction of the amount of endothermics, etc. are accepted. Facing 
especially using moist-heat-treatment starch as fats-and-oils alternate material, important 
character is that crystallization of starch is progressing extremely compared with [ what 
reduction of a starch chain lattice spacing looked at by change of an X diffraction figure 
means ] (for example, malto dextrin), i.e., conventional starch, as a result - a starch granule 
child's swelling nature falls - gelatinization - when starting temperature rises, it is not 
gelatinized at about 95 **. Even if starch by which moist heat treatment was fully carried out is 
heated by 10 ** more than 100 in aqueous suspension, particles do not collapse in a surprising 
thing (that is, pasty liquid is not formed), but a gestalt of an underwater starch granule child's 
distribution is still taken to it. It is thought that fats-and-oils-like micell with such strong cohesive 
force that this firm crystal does not become conventional starch and comparison is formed. 
[0012]Since performance of moist-heat-treatment starch used as fats-and-oils alternate 
material changes with a kind of foodstuffs, and work processes, it is difficult to specify moist- 
heat-treatment conditions uniquely, but. Generally, when it amounts to 95 **, it is preferred by 
performing microscope observation to perform moist heat treatment on conditions that that in 
which a starch granule child stops the shape clearly is obtained. 
[0013]As fats and oils by which it is substituted and in which it deals in this invention, 
Vegetable oil and fat, such as soybean oil, oleum rapae, cottonseed cake oil, sesame oil, and 
corn oil, beef tallow, lard, Although shortening, margarine, vegetable oil, a cream kind (for 
example, whipped cream, whipped cream), etc. which are acquired processing (for example, 
hydrogenation, an ester interchange) and by blending are illustrated, animal fat and oil, such 
as butter fat (butter) and whale oil, and these, It is not limited to these. 
[00 14] Foodstuffs in particular in which this invention is applied are not limited, but foodstuffs 
which usually use fats and oils, for example, a filling, a dressing, margarine, a spread, a 



mousse, dip, a bakery, meat processed goods, chocolate, a candy, frozen desert, etc. are 
illustrated. When manufacturing these foodstuffs, gum substances, such as xanthan gum, guar 
gum, locust bean gum, pectin, and a carrageenan, may be used together, and other fat 
alternate material may be used together. 

[0015]Although what kind of method it may be used for a manufacturing method of foodstuffs 
and a combination formula which use moist-heat-treatment starch as fats-and-oils alternate 
material, a method of mixing with other raw materials with powder, a method of adding by a 
slurry distributed in water, a method of heating a slurry under churning and adding, etc. are 
mentioned, for example. 
[0016] 

[Example]This invention is not limited by these examples, although an example is given and 
this invention is explained in more detail below. 

The 25x32-cm stainless steel bat to which the various starchy materials of about 3 kg of 
preparation of the example moist-heat-treatment starch of preparation were paid so that it 
might be set to 5 cm in thickness, It put into the container (high-temperature-high-pressure 
cooking sterilizer; made by Hisaka Works) which has with 40 cm in diameter, and a depth of 80 
cm tube type internal-and-external-pressures-proof nature, and when a vacuum line was 
opened wide first and it decompressed to 30 torrs 10 minutes afterward after sealing, the 

pressurized steam line of 2.4 kg / cm was opened wide, and the steam was introduced. The 
degree of can internal temperature amounted to 100 ** 7 minutes afterward, and the pressure 
returned to ordinary pressure. At this time, it changed to the vacuum line again and 
decompressed, since it amounted to 30 torrs 9 minutes afterward, it changed to the vapor line 
again, and predetermined time processing was performed with prescribed temperature. The 
pressure was wide opened after the end of processing, and also decompression cooling was 
carried out, processing starch was taken out and ground, and moist-heat-treatment starch was 
obtained. The processing condition of various moist-heat-treatment starch, viscosity (95 **), 
and the viscosity (95 **) of unsettled starch are shown in Table 1. 
[0017] 
[Table 1] 
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[0018]Measurement of the amylomaize gram viscosity (95 **) was performed as follows, first - 
distributing starch in the pure water of ordinary temperature so that it may become 
concentration 7%, and putting this into a predetermined container - an amylograph device (the 
Brabender company make.) The form : VS type, cartridge:700cmg for measurement, 
measuring-vessel number of rotations: After setting to 75 rpm and carrying out temperature up 
to 50 **, constant-speed temperature up was carried out by a part for 1.5 *7, and it amounted 



to 95 ** 30 minutes afterward. Then, it held at 95 ** for 30 minutes. From the chart 
(amylomaize gram) which recorded a viscosity change in the meantime, viscosity when 
amounted to 95 ** was read. The existence of particles was checked by observing the liquid 
immediately after measuring finish under a microscope. 

[0019]The egg and sugar of combination which are shown in the example 1 table 2 were mixed 
well, and moist-heat-treatment starch and water were added and it mixed further. To this, the 
mixture of wheat flour and baking powder was mixed [ sieve ]. this kind -- cloth was moved to 
the fired mold, it calcinated in about 170 ** oven, and the pound cake was obtained. About the 
obtained pound cake, the calorie ratio was calculated and product quality was evaluated. A 
result is shown in Table 2. 
[0020] 
[Table 2] 
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* Value ** test-method capacity which calculated the calorie of the comparative example 1 as 
100 : it measured using the rapeseed grain and the capacity per 100g showed. 
Hardness: The texturometer was used. 

sample; - a product internal phase - 30x30x12 (mm) - slice plunger; » ten overall 
evaluation:men and women's panelist of aluminum and 13-mm clearance [ in diameter ];2-mrn 
saucer; plate chart speed;760-mm mouthfeel estimated by the next grading. 
+4 [ A little good 0 / - Standard (comparative example 1) ] - Very good +3 - Quite good +2 
- Good +1 



-1 [ -- It is dramatically inferior. ] -- A little inferior -2 - Inferior -3 -- Considerably inferior -1 
[0021]As shown in the example 2 table 2, the pound cake was obtained by the same method 
as Example 1 except having used a small amount of butter, moist-heat-treatment starch, and 
water. The result of evaluation is shown in Table 2. 

[0022]As shown in the comparative example 1 t able 2, the pound cake was obtained by the 
same method as Example 1 except having used butter instead of moist-heat-treatment starch. 
The result of evaluation is shown in Table 2. 

[0023]As shown in the comparative example 2 table 2, the pound cake was obtained by the 
same method as Example 1 except having used malto dextrin (DE=2-3) for moist-heat- 
treatment starch instead. The result of evaluation is shown in Table 2. 
[0024]As shown in the comparative example 3 table 2, the pound cake was obtained by the 
same method as Example 1 except having used unsettled cornstarch for moist-heat-treatment 
starch instead. The result of evaluation is shown in Table 2. 

[0025]Although quality with a pound cake equivalent to what uses butter which uses moist- 
heat-treatment starch was acquired, the thing using malto dextrin and cornstarch had small 
capacity, and was hard, and its mouthfeel was bad. 

[0026]The egg-yolk and sugar of combination which are shown in Example 3 and the four 
tables 3 were mixed well, and having added whipped cream, moist-heat-treatment starch, and 
water, and heating at 95 **, the homomixer could be used and it mixed. Next, after having 
added powdered skim milk and water, having performed heating mixing further, having added 
vanilla essence, mixing and cooling to 10 ** or less, frozen desert was obtained using the ice 
creamer, a calorie ratio is calculated about the obtained ice cream -- both product quality was 
evaluated. A result is shown in Table 3. 
[0027] 
[Table 3] 
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6.2 




+ 1 


+ 2 
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- 4 



* The overall evaluation of specific gravity mouthfeel of value ** test-method overrun: (specific 
gravity of the specific gravity-ice cream of a mix) / ice cream which calculated the calorie of the 
comparative example 4 by having set it to 100 : ten men and women's panelist estimated by 
the next grading. 

+4 [ - A little good 0 / - Standard (comparative example 4) ] - Very good +3 -- Quite good +2 
- Good +1 

-1 [ -- It is dramatically inferior. ] -- A little inferior -2 -- Inferior -3 -- Considerably inferior -1 
[0028]As shown in the comparative example 4 table 3, frozen desert was obtained like 
Example 3 except using whipped cream instead of some of moist-heat-treatment starch and 
water. The result of evaluation is shown in Table 3. 

[0029]As shown in the comparative example 5 table 3, frozen desert was obtained like 
Example 3 except using unsettled cornstarch instead of moist-heat-treatment starch. The 
result of evaluation is shown in Table 3. 

[0030]Examples 3 and 4 which use moist-heat-treatment starch have a low calorie - moreover 
-- mouthfeel -- having excelled . The comparative example 5 which uses cornstarch has small 
overrun, and is inferior in mouthfeel. 

[0031]lt heated for 10 minutes at 95 **, mixing well the sugar, the salt, the vinegar, moist-heat- 
treatment starch, and water of the combination shown in Example 5 and the six tables 4 by a 
homomixer. To 20 **, vegetable oil and an egg yolk were added after cooling, it mixed, and 
mayonnaise Mr. foodstuffs were obtained. About the obtained mayonnaise Mr. foodstuffs, the 
calorie ratio was calculated and product quality was evaluated. A result is shown in Table 4. 



[0032] 
[Table 4] 
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* Value ** test-method viscosity which calculated the calorie of the comparative example 6 as 
100 : measure at 20 ** using a Brookfield viscometer. 

The overall evaluation of mouthfeel: Ten men and women's panelist estimated by the next 
grading. 

+4 [ - A little good 0 / -- Standard (comparative example 3) ] - Very good +3 -- Quite good +2 
-- Good +1 

-1 [ - It is dramatically inferior. ] -- A little inferior -2 -- Inferior -3 - Considerably inferior -1 
[0033]The raw material of the combination shown in the comparative example 6 table 4 was 
mixed by the homomixer, and mayonnaise was obtained. The result of evaluation is shown in 
Table 4. 

[0034]As shown in the comparative example 7 table 4, mayonnaise Mr. foodstuffs were 
obtained like Example 5 except having used malto dextrin (DE=2-3) instead of moist-heat- 
treatment starch. The result of evaluation is shown in Table 4. 
[0035]As shown in Table 4, the mayonnaise Mr. foodstuffs in which the bottom is not 
concerned few in the quantity of vegetable oil, either, but Examples 5 and 6 have the same 
mouthfeel as the mayonnaise of the comparative example 6 and the quality of taste were 
obtained. The comparative example 7 using malto dextrin has low viscosity, and does not bear 
use. 
[0036] 



[Effect of the lnvention]According to this invention, low calorie foods excellent in flavor and 
mouthfeel are obtained. 



[Translation done.] 



